ARS2 regulates nuclear paraspeckle formation through 3'-end processing and stability of NEAT1 long non-coding RNA.
NEAT1 is a long non-coding RNA that functions as an essential framework of subnuclear paraspeckle bodies. Among the two isoforms (NEAT1_1 and NEAT1_2) produced by alternative 3'-end RNA processing, the longer isoform NEAT1_2 plays a crucial role in paraspeckle formation. We herein demonstrate that the 3'-end processing and stability of NEAT1 RNAs are regulated by ARS2, a factor interacting with CBC that binds to the m7G cap structure of RNA polymerase II transcripts. The knockdown of ARS2 inhibited the association between NEAT1 and mammalian cleavage factor I (CFIm) that produces the shorter isoform NEAT1_1. Furthermore, the knockdown of ARS2 led to the preferential stabilization of NEAT1_2. As a result, NEAT1_2 RNA levels were markedly elevated in ARS2-knockdown cells, leading to an increase in the number of paraspeckles. These results reveal a suppressive role for ARS2 in NEAT1_2 expression and the subsequent formation of paraspeckles.